Abstract
Introduction
unearth the signaling network that regulate NstA, we exploited the lethality induced by 111 NstADD overproduction in a genetic screen to identify extragenic suppressors that could 
122
To confirm that it is the L228P mutation in cckA that conferred resistance to NstADD Interestingly, in addition to the S-phase specific promoters, the ChIP-seq data 177 also revealed a significant increase in binding of CtrA to the chromosomal origin of 178 replication, C ori ( Figure 3B ). The, qChIP experiment also confirmed the increase in CtrA Figure 5B ).
222
The CtrA binding boxes at the origin overlaps with the DnaA binding sites (6,33).
223
Thus when CtrA~P is abundant in the system, the DnaA binding to the origin is inhibited 224 leading to inhibition of chromosome replication initiation (34 Figure 5A ). In addition, the qChIP experiments, also confirmed that the CtrA occupancy 
Materials and methods

284
Growth Conditions and Media 285
Caulobacter strains were grown on rich PYE media (0.2% peptone, 0.1% yeast E.coli S17-1) as previously described (24,45,46). E. coli strains, EC100D (Epicentre, 292 13 WI, USA), and S17-1 were grown on LB media and incubated at 37°C, unless 293 specifically mentioned.
295
In vivo phosphorylation 296
In vivo phosphorylation experiments were performed as described previously (47 ChIP experiments were carried out as described earlier (24). Mid-log phase cells
322
were cross-linked in 10 mM sodium phosphate (pH 7.6) and 1% formaldehyde at room cleared by centrifugation at 14,000 rpm for 2 min at 4°C. Lysates were normalized by 328 protein content, diluted to 1 mL using ChIP buffer (0.01% SDS, 1.1% Triton X-100, CtrA occupancy on P tacA (24).
370
ChIP-seq data analysis 371 The FASTQ files were checked for quality of sequencing using FastQC software, 372 version 0.11.5. The first ten bases showed distortion, due to which it was decided to trim 373 the first ten bases from all short reads. The reads were trimmed at the 5' end for 10 374 bases using fastx_trimmer tool from Fastx-toolkit version 0.0.14. The preprocessed 375 reads were mapped to the Caulobacter Cresentus NA1000 reference genome 376 (CP001340.1) using aligner Bowtie version 1.0.0 using the following parameter: -m 1, - 16. Lori, C., Ozaki, S., Steiner, S., Bohm, R., Abel, S., Dubey, B.N., Schirmer, T., 
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62
The strains SN505 (WT; xylX:: P xyl -gfp-parB + pMT335) and SN1153 ( WT; 63 xylX::P xyl -gfp-parB + pMT335-P van -nstADD) were made by electroporating pMT335 (3) 64 and pSKR126 into the strain SN377, respectively.
65
The strains SN740 (WT + pLac290-P pilA -lacZ), SN742 (∆nstA + pLac290-P pilA -66 lacZ) and SN744 [∆nstA cckA(L228P) + pLac290-P pilA -lacZ) were made by 67 electroporating pJS70 (pLac290-P pilA -lacZ) (4) into WT, SKR1797 and SN208, 68 respectively.
69
The strains SN741 (WT + pLac290-P tacA -lacZ), SN743 (∆nstA + pLac290-P tacA -70 lacZ) and SN745 [∆nstA cckA(L228P) + pLac290-P tacA -lacZ) were made by 71 electroporating pMV05 (pLac290-P tacA -lacZ) (5) into WT, SKR1797 and SN208, 72 respectively.
73
The strains SN1361 (WT + pLac290-P fliM -lacZ), SN1365 (∆nstA + pLac290-P fliM -74 lacZ) and SN1369 [∆nstA cckA(L228P) + pLac290-P fliM -lacZ) were made by 75 electroporating pLac290-P fliM -lacZ into WT, SKR1797 and SN208, respectively.
76
The strains SN1406 (WT + pLac290-P flbT -lacZ), SN1407 (∆nstA + pLac290-P flbT -77 lacZ) and SN1408 [∆nstA cckA(L228P) + pLac290-P flbT -lacZ) were made by 78 electroporating pLac290-P flbT -lacZ into WT, SKR1797 and SN208, respectively. 
86
The strain SKR1800 (WT + pMT335-P van -nstADD) is previously described (1).
87
Plasmid construction 88
The plasmid pSN155 (pNPTS-cckA-backcross) construct was made by EcoRI/HindIII fragment into a medium-copy plasmid pJGZ290 (6) to drive the 100 transcription of the promoterless lacZ gene.
